Design, Global Sensitivity Analysis and Optimisation of a Counter-current Spray Column for Splitting Triglyceride Mixtures by Jones, Mark et al.
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
 You may not further distribute the material or use it for any profit-making activity or commercial gain 
 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 
   
 
 
Downloaded from orbit.dtu.dk on: Mar 29, 2019
Design, Global Sensitivity Analysis and Optimisation of a Counter-current Spray
Column for Splitting Triglyceride Mixtures
Jones, Mark Nicholas; Forero-Hernandez, Hector Alexander; Zubov, Alexandr; Sarup, Bent; Sin, Gürkan
Publication date:
2018
Document Version
Peer reviewed version
Link back to DTU Orbit
Citation (APA):
Jones, M., Forero-Hernandez, H. A., Zubov, A., Sarup, B., & Sin, G. (2018). Design, Global Sensitivity Analysis
and Optimisation of a Counter-current Spray Column for Splitting Triglyceride Mixtures. Abstract from 16th Euro
Fed Lipid Congress and Expo, Belfast, United Kingdom.
  
Design, Global Sensitivity Analysis and Optimisation of a 
Counter-current Spray Column for Splitting Triglyceride Mixtures 
Mark Jones, Hector Forero-Hernandez, Alexandr Zubov, Bent Sarup, Gürkan Sin, 
Edible Oil System Business Unit, Alfa Laval Copenhagen A/S 
2860 Søborg, Denmark 
 
We present the model of a counter-current spray column which hydrolyses mixtures of 
triglycerides with water and leads to fatty acids and glycerol. A finite volumes model was 
implemented in Fortran and validated with an analytical model derived from 
experimental data found in literature. 
Global, variance-based (Sobol) sensitivity analysis allowed to assess the sensitivity of 
the sweet water glycerol content to liquid density, overall mass transfer coefficient, 
reaction rate coefficient and the equilibrium ratio to rank them accordingly and to 
evaluate if the confidence intervals of the predicted properties are acceptable in respect 
to the calculated design or economic costs. 
Monte-Carlo based optimisation was performed to minimize operating cost varying the 
steam inlet flow rate and distribution as the independent variables. 
This model-based approach allows to be adapted to different spray column setups and 
gives the engineer a valuable tool to validate, analyse and optimise an industrial scale 
spray column. The possibility to perform parameter estimation is given if experimental 
data from an existing plant is provided. 
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